WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (FCT) 



(51) Intemati nal Patent Classification ^ : 

C07D 209/08, 401/10, 409/10, 413/10, 
A61K 31/40 



Al 



(11) International Publication Number: WO 95/06637 

(43) Internatioiial Publication Date: 9 March 1995 (09.03.95) 



(21) Internatioiial Application Number: PCT/EP94/02663 

(22) International Filing Date: 9 August 1994 (09.08.94) 



(30) Pri rity Data: 

9318325.9 
9318337.4 
9322251.1 
932225Z9 
9325753.3 



3 September 1993 (03.09.93) .GB 

3 September 1993 (03.09.93) GB 

28 October 1993 (28.10.93) GB 

28 October 1993 (28.10.93) GB 

16 December 1993 (16.12.93) GB 



(71) Applicant (for aU designated States except US): SMTTEIKLINE 
BEECEiAM PLC [GB/GB]; New Horizons Court, Bieniford, 
Middlesex TW8 9EP (GB). 

(72) invoitors; and 

(75) Inventors/Apidicants (for US only): GASTER, Laramie, Maty 
[GB/GB]; SmitfaKline Beecham Pharmaceuticals, Coldhar- 
bour Road, Ihe Pimiacles, £briow, Essex CM19 5AD 
(GB). DUCKWORTH, David, N^cobn [GB/GB]; SmithK- 
line Beecham Pharmaceuticals, ColdharixMir Road, The Pin- 
nacles, Harlow, Essex CM19 SAD (GB). JENiONS, Sarah, 
Margaret [GB/GB]; SmitliKline Beecham Pharmaceuticals, 
Coldbarbour Road, The Pinnacles, Harlow, Essex CM19 
5AD (GB). WYMAN, I!aul, Adiian [CS/GB]; SmithKline 



Beecham I%annaceudcals, Coldharbour Road, The Pinna- 
cles, Hadow, Essex CM19 5AD (GB). 

(74) Agent: GIDDINGS, Peter, John; Coipocate InteUectaal Ptop- 
erty, SmithKline Beecham, Mundells, Welwyn (jaiden City, 
Herts AL7 lEY (GB). 



(81) Designated States: JP, US, European patent (AT, BE, CH, DE, 
DK, ES, FR, GB, GR, IE, IF, LU, MC, ML, PT, SE). 



Published 

With international search report 

Before die expiration of the time limit for amending die 
claims and to be republished in die event of die receipt of 
amendments. 



(54) Tide: INDOLE AND INDOLINE DERIVATIVES AS SHIID RECEPTOR ANTACjONISTS 
(57) Abstract 

Novel indole and indoline derivatives, processes for dxeir pieparatioa, pharmaceutical compositions ccmtaining them and their use as 
medicaments are disclosed. 



. <:WO 9S06637A1J_> 



i 



FOR THE PURPOSES OF INFOEMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pampUets publishing intemaiional 
applications under the PCT. 



AT 


Aiuoia 


GB 


United KiDgdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Gtiinea 


NE 


Niger 


BE 


Belgium 


GR 


Gieeoe 


NL 


Netfaotands 


BF 


BurkiiuFaao 


HU 


Hungary 


NO 


Nbiway 


BG 


Bulgaria* 


IE 


Ireland 


NZ 


New 7i**limd 


Bl 


Benm 


rr 


Italy 


PL 


Poland 


BR 


Bnza 


JP 




PT 


Poxtugal 


BV 


Belanu 


KE 


K^nya 


RO 




CA 




KG 


Kyigystan 


RU 


Russian Ffidcniion 


CF 


Central African KqNiblic 


KP 


DemMntic People's RqnibUc 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CB 


SwitzerlaDd 


KR 


Republic of Korea 


SI 


Slovenia 


a 


COCe d'lvoire 


KZ 




SK 


Slovakia 


CM 


CaxneiooB 


U 


LieditenAeio 


SN 


Senegal 


CN 


Cbina 


LK 


SriUska 


TD 


Cbad 


CS 


Czediodovakia 


LU 


Luxembowg 


TG 


Togo 


CZ 


Ciedi Republic 


LV 


Latvia 


TJ 


Tajikisian 


DE 


Germany 




Monaco 


IT 


THnulad and Tobago 


DK 


Denmaxk 


MD 


Rqniblic of MoMova 


UA 


Uknine 


ES 


Spain 


MG 


Madagascar 


US 


United Slates of Ame 


n 


Hnland 


ML 


MaU 


UZ 


UibeUsttn 


FR 


ftanoe 


MN 


Mongolia 


VN 


VtecNam 


GA 


Gflboo 











BNSDOCID: <WO__9506637A1_L> 



wo 95/06637 



PCT/EP94/02663 



INDOLE AND INDOLINE DERIVATIVES AS 5HT1D RECEPTOR ANTAGONISTS 

■ AAAAAJtAAAAAAAA"AAAAAJl*AJlAAA*A*AAAAAAilAAAAii*AAAA-AAAAAAAAAAAAAAA 

The present invention relates to novel urea derivatives, processes for their 
preparation, and pharmaceutical compositions containing them. 
5 EPA 0 533 266/7/8 disclose a series of benzanilide derivatives which are said to 

possess SHT^D receptor antagonist activity. These compounds are alleged to be of use in 
the treatment of various CNS disorders such as depression. 

A stracturally distinct class of compounds have now been discovered and have 
been found to exhibit SHTi]) antagonist activity. In a first aspect, the present invention 
10 therefore provides a compound of fomiula (I) or a salt thereof: 




IS in which 

R is a group of formula (i): 

in which is a phenyl or a 5 to 7-membcred heterocyclic ring containing 1 to 3 

20 heteroatoms selected from oxygen, nitrogen or sulphur; and 

r1 and are independendy hydrogen, halogen, Cj^galkyl, Cj.galkoxy, 
hydroxyCi.6alkyl, acyl, nitro, trifluoromethyl, cyano, SR5, S0R5, S02R^, S02NR5r6, 
C02R5, CONR5r6, CONR5(CH2)xC02R^ NR5r6, NR5c02R^, CR5=NOr6, where 
R^ and R^ are independently hydrogen or Ci.5alkyl and x is 1 to 3; 

25 cnrR is a group of formula (ii): 




in which is phenyl or biphenyl; 
30 p3 is phenyl or a S to 7-membered heterocyclic ring containing 1 to 3 heteroatoms selected 
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from oxygen, nitrogen or sulphur; 

A is a bond or a group (CH2)p-R8-(CH2)q where r8 is oxygen. S(0)ni where m is 0 to 2, 
carbonyl, CO2 or CHand p and q are independently 0 to 3; and 

aie as defined above in fonnula (i); 
r3 is hydrogen, halogen, hydroxy, Ci.5alkyl or Ci.6alkoxy; 
nisi or 2; 

is hydrogen or Ci.5alkyl; and 
B is -CHR^CHRlO- or -CR9=CR10- where r9 and rIO arc independently hydrogen or 
Ci.6alkyl. 

Ci.galkyl groups, whether alone or as part of another group, may be straight chain 
or branched. 

The groups P^, and p3 can be aromatic or saturated heterocyclic rings. 
Examples of aromatic heterocyclic rings include thienyl, fiiiyl, pyrrolyl, triazolyl, diazolyl, 
isothiazolyl, oxadiazolyl, isoxazolyl, thiadiazolyl, pyridyl, pyrimidyl and pyrazinyl. 

15 Examples of saturated rings include piperidine, moipholine and piperazine rings. Each of 
the groups pl, P^, and p3 can be linked to the remainder of the molecule via a carbon 
atom or, when present, a nitrogen atom. 

When R is a group of formula (i) pl is preferably phenyl, R ^ is preferably 
halogen and r2 is preferably Ci.6alkyl. for example methyl. 

20 Preferred groups of formula Qi) include those in which p2 and p3 arc both phenyl 

and A is oxygen and those in which p2 is biphenyl. A is a bond and p3 is a 5 to 7- 
membered heterocyclic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen 
or sulphur. More preferably p3 is a 5-membered ring containing 3 heteroatoms, in 
particular a l,2,4-oxadiazol-3-yl group. When R is a group of formula (ii) r1 and are 

25 preferably Ci^galkyl in particular methyl. When p2 is a biphenyl group one or more r2 
substituents can be present 

Most prcferably R is a group of formula (ii) having the following structure: 



30 




Suitably r3 is hydrogen, halogen, hydroxy, C^galkyl cm- Ci.6alkoxy. Prcferably 
r3 is Cj.galkoxy such as methoxy. 
Preferably n is 1. 
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Suitably is hydrogen or Cj^alkyl. Preferably is hydrogen or Ci-4alkyl 
such as methyl. 

Preferably R^ and R^^ are both hydrogen such that the group B forms part of an 
indole or indoline zing. 
S Particularly preferred compounds include: 

l-[3-mcthyI-4-(4-pyridyl)phenyl]-23-dihydio-5-methoxy-6-(4-methyl-l-piperazm 
IH-indole, 

l-(4-hromo-3-methylbenroyl)-23Hiihydro-5-methoxy-6-(4-nMthyl-l-piperaziny0 
indole, 

10 l-(4-bromo-3-methylbenzoyl)-5-methoxy-6-(4-inethyl-l-piperazinyl)-lH-indole, 

2,3-dihydro-5-methoxy-6-(4-methyl-l-piperazinyl)-l-[2-bromo-3-methoxythiophene 
ylcarbonyl]indole, 

2,3-dihydio-5-methoxy-6-(4-methyl-l-piperazinyl)-l-[4-phenoxyben2oyl]indole, 
23Hiihydro-5-methoxy-l-[4-(2-methyl-4-(5-methyl-l,2,4<)xadiarol-3-yl)p 
15 benzoyl]-6-(4-methyl-l-pipeiazinyl)-lH-indole, 

5-methoxy- l-[4-(2-methyI-4-(5-methyl- 1 ^,4-oxadia2ol-3-yl)phenyl)benzoyl]-6-(4- 
methyl-l-piperazinyl)-lH-indole, or 

23-dihydro-5-methoxy-l-[4-(2-meihyl-4-(5-methyl-lA4-oxadia2ol-3-yl)phenyI) 

ben2oyl]-6-(l-piperazinyl)-lH-indole. 
20 or pharmaceutically acceptable salts thereof. 

Preferred salts of the compounds of formula (I) are pharmaceutically acceptable 

salts. These include acid addition salts such as hydrochlorides, hydrobromides, 

phosphates, acetates, fumarates, maleates, tartrates, citrates, oxalates, methanesulphonates 

and p-toluenesulphonates. 
25 Certain compounds of formula (I) are capable of existing in stereoisomeric forms. 

It will be understood that the invention encompasses all geometric and opdcal isomers of 

the coixq)ounds of formula (I) and the mixtures thereof including racemates. 

In a furtfier aspect the present invention provides a process for the preparation of a 

compound of formula (I) which comprises: 

30 

(a) coupling a coiiq>ound of formula (II): 

R-COL 

35 (H) 

in which R is as defined in formula (I) and L is a leaving group with a compound of 
formula (HI): 
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an) 

5 

in whichR^ r4 Band n are as defined in formula (I); 

(b) for con^x>unds where R is a group of formula (ii), A is a bond and 

p2 

IS 

a phenyl group, reaction of a compound of formula (TV): 



4 

R 




10 

(IV) 

in which R^, R^, R^ and n are as defined in formula (I), is phenyl and X is a leaving 
IS group with a nucleophile R^-P^ where R^ and P^ are as defined in formula (I); 

(c) reaction of a compound of formula (V): 



3 

)n 
20 

(V) 

in which R, R^, B and n are as defined in formula (I) with a compound of fommla (VI): 
25 R4N(CH2CH2Hal)2 (VI) 

in which R^ is as defined in fonnula (I) and Hal is halogen, or 
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(d) for compounds where R is a group of formula (ii) and A is a bond» 
reaction of a compound of formula (VII): 



4 




5 

(vn) 

in which p2, r2, r3^ r4^ b and n are as defined in formula (I) and Y is halogen or a group 



-OSO2CF3 with a compound of formula (Vm): 




(vm) 

15 in which R^and are as defined in formula (I), or 

(e) for compounds where R is a group of fomiula (ii) and A is a bond, 
reacdon of a compound of formula (IX): 



4 



20 




(IX) 

in which p2, r2, r3^ r4^ g and n are as defined in formula (I) with a compound of 
formula (X): 

25 

(X) 



-5 



BNSDOCID: <WO_950e637A1J_> 



wo 95/06637 



PCT/EP94/02663 



in which R^and are as defined in formula (I) and Y is as defined in formula (VII), 
and optionally after any of the above processes: 

• converting a compound of formula (I) into another compound of formula (I) 

• forming a pharmaceutically acceptable salt 

5 Suitable activated carboxylic acid derivatives of formula (IQ include acyl halides 

and acid anhydrides. Activated compounds of formula (II) can also be prepared by 
reaction of Ae conesponding cartx>xylic acid with a coupling reagent such as 
carfaonyldiimidazolc, dicyclohexylcarbodiimide or diphenylphosphcnylazole. Preferably 
the grorqp L is halo, particularly cMoro. 
10 A compound of formula (11) is typically reacted with a compound of formula (m) 

in an inert organic solvent such as DMF, THF or dichloromethane at ambient or elevated 
temperature in the presence of a base such as triethylamine or pyridine. In the case of 
indoles a base such as KO^u is required. 

Cbnq>ounds of formula (IE) can be prepared from a compound of formula (XI): 

15 

RCO2H 
(XI) 

20 in which R is as defined in formula (I) using standard procedures. For example acid 

chlorides can be prepared by reaction with phosphorous pentachloride, oxalyl chloride or 
thionyl chloride. Acid anhydrides can be prepared by reaction with a suitable acid 
anhydride, for example trifluoroacetic anhydride. 

Reaction of a compound of formula (IV) with a nucleophile Rl-p3 is preferably 

25 carried out in a suitable solvent such as dimethylformamide in the presence of a strong 
base such as sodium hydride. Preferably the leaving group X is halo, in particular fluoro. 
Preferably the group is an electron withdrawing group, for exan;)le nitro, COC3I3 or 
cyano, in the ortho or para*positions relative to the group X. 

Reaction of a compound of formula (V) with a compound of formula (VI) is 

30 suitably carried out in an alcohol or nitrile solvent with an optional base or, alternatively, 
in a non-polar solvent such as chlorobenzene in the absence of base. Suitably, the 
reactions are carried out at ambient or elevated temperature, preferably at the reflux 
temperature of the reaction mixmre. 

Reaction of compounds of formula (Vn) and (Vm) and reaction of compounds of 

35 formulae (IX) and (X) can be carried out in the presence of a transition metal catalyst such 
as Pd(PPh3)4 in a solvent such as an ether in the presence of a base such as an alkali metal 
carbonate or bicarbonate, for example sodium carbonate or bicarbonate, at ambient or 
elevated temperature. 

-6- 
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Intennediatc compounds of formulae (HI), (IV). (V), (VI), (VH), (VIH), (DC), (X) 
and (XI) are commeicially available or can be prepared using standard procedures such as 
those outlined in EPA S33266/7/8. 

It will be zppredsiXed by those skilled in the art that it may be necessary to protect 
5 certain reactive substituents during some of the above procedures* for example when die 
group is a hydrogen atom. Suitable protecting groups and methods for their 
attachment and removal are conventional in the art of organic chemistry, such as those 
described in Greene T.W. Protective groups in organic synthesis' New York, Wiley 
(1981)- 

10 For example, secondary amines can be protected as benzyl, benzyloxycarbonyl or 

tiityl derivatives. These groups can be removed by conventional procedures. 

Carboxylic acid groups can be protected as esters. Aldehyde or ketone groups can 
be protected as acetals, ketals, thioacetals or thioketals. Deprotection is achieved using 
standard conditions. 

IS Conq>ounds of formula (I) can be converted into further compounds of formula (I) 

using standard techniques. For example, in the case wherein is hydrogen, it is possible 
to introduce a C j^alkyl group by conventional alkylation using 1 molar equivalent of a 
Ci^galkyl halide and 1 molar equivalent of a suitable base in an inert solvent Compounds 
of formula Q) in which or are acid groups can be esterified using normal 

20 procedures. 

SHTji) Antagonists, and in particular the compounds of the present invention, may 
therefore be of use in the treatment of CNS disorders such as mood disorders, including 
depression, seasonal effective disorder and dysthymia; anxiety disorders, including 
generalised anxiety, panic disorder, agoraphobia, social phobia, obsessive compulsive 

25 disorder and post-traumatic stress disordo^ memory disorders, including dementia, 
amnestic disorders and age-associated memory impairment; and disorders of eating 
behaviours, including anorexia nervosa and bulimia nervosa. Other CNS disorders include 
Parkinson's disease, dementia in Parkinson's disease, neuroleptic-induced Parkinsonism 
and tardive dyskinesias, as well as other psychiatric disorders. 

30 SHTiD Antagonists, and in particular compounds of the present invention, may 

also be of use in the treatment of endocrine disorders such as hyperprolactinaemia, in the 
treatment of vasospasm (particularly in the cerebral vasculature) and hypertension, as well 
as disorders in the gastrointestinal tract where changes in motility and secretion are 
• involved. They may also be of use in the treatment of sexual dysfunction. 

35 Therefore, the present invention, provides a compound of general formula (I) or a 

physiologically acceptable salt or solvate thereof for use in therapy. 

-7- 
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The present invention also provides a compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof for use in the treatment of the 
aforementioned disorders. 

In another aspect the invention provides the use of a compound of general formula 
5 (I) or a pharmaceutically acceptable salt or solvate thereof for the manufacture of a 
medicament for the treatment of the aforementioned disorders. 

In a further aspect the invention provides a method of treating the aforementioned 
disorders which comprises administering an effective amount to a patient in need of such 
treatment of a compound of general formula (I) or a pharmaceutically acceptable salt or 
10 solvate tiiereof. 

In particular the invention provides a compound of general f mnula (I) or a 
physiologically acceptable salt or solvate tiiereof for use in tiie treatment or prophylaxis of 
depression. 

It will be appreciated by those skilled in tiie art that the compounds according to 

15 the invention may advantageously be used in conjunction with one or more other 
therapeutic agents, for instance, different antidepressant agents. 

Hie present invention also provides a pharmaceutical composition, which 
comprises a compound of formula (I) or a pharmaceutically acceptable salt thereof, and a 
pharmaceutically acceptable carrier. 

20 A pharmaceutical composition of die invention, whidi may be prepared by 

admixtnie, suitably at ambient temperature and atmospheric pressure, is usually adapted 
for oral, parenteral or rectal administration and, as such, may be in the form of tablets, 
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable powders, 
injectable or infusible solutions or suspensions or suppositories. Orally administiable 

25 compositions are generally preferred. 

Tablets and capsules for oral administration may be in unit dose form, and may 
contain conventional «cipients, such as bmding agents, fillers, tabletting lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 
metiiods well known in normal pharmaceutical practice. 

30 Oral liquid preparations may be in the form of, for example, aqueous or oily 

suspension, solutions, emulsions, syrups or elixirs, or may be in tiie form of a dry product 
for reconstitution with water or other suitable vehicle before use. Such liquid preparations 
may contain conventional additives such as suspending agents, emulsifying agents, 
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired, 

35 conventional flavourings or colorants. 

For parenteral administration, fluid unit dosage forms are prepared utilising a 
compound of the invention or pharmaceutically acceptable salt thereof and a sterile 

-8- 
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vehicle. The compound, depending on the vehicle and concentxation used, can be either 
suspended or dissolved in the vehicle. In preparing solutions, the compound can be 
dissolved for injection and filter sterilised before filling into a suitable vial or ampoule and 
sealing. Advantageously, adjuvants such as a local anaesthetic, preservatives and 
S buffering agents are dissolved in the vehicle. To enhance the stabiliQr, the composition 
can be frozen after filling into the vial and the water removed under vacuunL Parenteral 
suspensions are prepared in substantially the same manner, except that the compound is 
suspended in the vehicle instead of being dissolved, and sterilisadon cannot be 
accomplished by filtration. The compound can be sterilised by exposure to ethylene oxide 

10 before suspension in a sterile vehicle. Advantageously, a surfactant or wetting agent is 
included in the composition to facilitate uniform distribution of the compound. 

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 
60% by weight, of the active material, depending on the method of administration. 

The dose of the compound used in the treatment of the aforementioned disorders 

15 will vary in the usual way with the s^ousness of the disorders, the weight of the suffer^:, 
and other similar factors. However, as a general guide suitable unit doses may be O.OS to 
1000 mg, more suitably 1.0 to 200 mg, and such unit doses may be administ^^ more 
than once a day, for example two or three a day. Such therapy may extend for a number 
of weeks or months. 

20 When administered in accordance with the invention, no unaccq)table 

toxicological effects are expected with the compounds of the invention, 

Tlie following Examples illustrate the preparation of compounds of the invention. 
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Intermediate 1 

N-[4-inethoxy-3-(4-inethyI-l-piperazinyl)phenyl] aminoacetaldehyde dimethyl acetal 

5 

A suspension of 4-methoxy-3-(4-methyl-l-piperazinyl) bcnzenaminc (5g, 0.023 mol) in 
ethanol (ISO ml) and dimethoxyethanal (9.5g, 1.2eq) was hydiogenated over 10% 
PaUadiimi on charcoal (3 g) at standaid temperature and pressure fo^ The suspension 
was filtered through kieselguhr, washed widi methanol and ev^Kxrated to give a pale 
10 yellow oil Purificadon by Fee, eluting with 2% methanoVdichloroniediane afforded t^^ 
title compound (6.64 g, 95%). 

iR NMR (250MHz, CDQa) 8 : 

15 2.38 (3H, s), 2.63 (4H, br s), 3.11 (4H, br s), 3.21 (2H, d, J = 6), 3.42 (6H, s). 3.81 (3H, 
s), 4.58 (IH, t, J = 2), 6.27 (IH, m), 6.32 (IH, m), 6.72 (Ift d, J = 6). 

Intermediate 2 

20 l-H-[5-methoxy-6-(4-methyM-piperazlnyI)]indole 

A solution of intermediate 1, (6.6g, 0.02 mol) in TFA (27 ml) at 0** C was treated with 
TFAA (27 ml) under an argon atmosphere. More TFA (40 ml) was added and the reaction 
was heated to reflux for 48h. The solution was evaporated to dryness and the residue 
25 taken up in ethyl acetate, washed with saturated sodium bicarbonate solution, and water 
(3x), dried (Na2S04) and evaporated to give the title compound as a brown solid (1.21g, 
71%). 

Ir NMR (250 MHz, CDds) 5 : 

30 

2.70 (3H, s), 2.67 (4H, br s), 3.12 (4H, br s), 3.90 (3H, s), 6.45 (IH, m). 7.0 (IH, s), 7.08 
(IH, s), 7.12 (IH, m), 8.21 (IH. br s). 
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Intermediate 3 

23-Dihydro-5-methoxy»6-(l-piperazinyl)-lH-indole 

Intennediate 2 (O.Sg, 2inniol) in glacial acetic acid was treated with sodium 
5 cyanoborohydride (0.75g« 1.2nimol) at room temperature with stirring for Ih. The 
mixture was diluted with water and basified with 10% aq. NaOH. The product was 
extracted into dichloromethane (3x), dried (Na2S04)« filtered and evaporated to give the 
title compound as a brown solid (0.49g, 99%). 

10 1h NMR (250 MHz. CDCI3) S : 

2.72 (3H. s), 3.0 (2H, t, J = 6), 3.15 (4H, hr s), 3.23 (4H, hr s), 3.55 (2H, t, J = 6), 3.80 
(3H, s), 6.39 (IH, s), 6.77 (IH, s) 

15 Intermediate 4 

23-Dihydro-5-methoxy-6-(l-piperazinyl)-lH-indole 

A stirred solution of inteimediate 3 (280 mg, 1.1 mmole) in 1,2-dichloroethane (15 ml) at 
room temperature under argon was treated with 1-chloroethyI chloroformate (0.31 ml, 2.8 

20 mmole). The mixture was kept at lOom temperature for Ih, then treated with 

diisopropylethylamine (0.25 ml, 1.5 mmole) and heated under reflux for 2h. The reacdon 
mixture was concentrated in vacuo ^ the residue treated with methanol (10 ml) and heated 
under reflux for Ih. The solution was concentrated under vacuum and the residue basified 
widi 10% Na2C03 solution (20 ml) and extracted with dichloromethane (2 x 20 ml). Hie 

25 combined extract was dried (Na2S04) and concentrated under vacuum to afford the tide 
compound as a brown oil (270 mg, 100%). 

1h NMR (250 MHz) CDCI3 

30 S : 6.72 (IH, s), 6.38 (IH, s), 3.79 (3H, s), 3.52 (2H, t), 2.6-3.1 (12H, m). 

Intermediate 5 

293-Dihydro-5-methoxy-6-(4-tert-butoxycarbonyI-l-piperazinyl)-lH-indole 

35 A stirred solution of intermediate 4 (270 mg, 1.1 mmole) and triethylamine (0.30 ml, 2.2 
mmole) in dichloromethane (8 ml) was treated with a solution of di*tert-butyl dicarbonate 
(200 mg, 1.0 nunole) in dichloromethane (5 ml) and the mixture kept at room temperature 

• 11- 
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for 3h, then treated with 10% Na2C03 solution (10 ml) and extracted with 
dichloromethane (2x15 ml). The combined extract was dried (Na2S04), concentrated 
under vacuum, and the residue chiomatographed on silica gel eluting with ethyl acetate to 
afford the title compound as a beige solid (130 mg, 38%). 

5 

Ifl NMR (250 MHz) CHCI3 

5 : 6.74 (IH, s), 6.34 (IH, s), 3,80 (3H, s). 3.48-3.64 (7H, m), 2.90-3.05 (6H, m), 1.48 
(9a s) 

10 

Example 1 

l-(4-broroo-3-metbyIbenzoyl)-2^-dibydro-5-methoxy-6-(4-methyl4-piperazinyl)-m 
15 indole 

A solution of intermediate 3 (220 mg. 0.89 mmol). in dry THF (24 ml) and water (24 ml) 
containing sodium hydroxide (0346g) was treated witfi a solution of 4-biomo 3-methyl 
benzoyl chloride (870mg, 1.58 mmol) in dry TEIF (10 ml). The resulting mixture was 
20 stirred at room temperature for 4 h then water was added and the mixture was extracted 
with dichloromethane (3x), The organic layers were combined, dried (Na2 SO4), fUtered 
and concentrated in vacuo to give the title compound as a yellow foam. Purification by 
FCC eluting with 1% methanol/dichloromethane gave the product as a pale yellow oil 
(0.5g. 12%). 

25 

1h NMR (250 MHz, 0003) 5 : 

2.38 (3H, s). 2.42 (3H, s), 2.67 (5H, br s). 3.02 - 3.17 (5H, m), 3.87 (3H, s), 3.98 (IH, br 
s). 4.21 (IH, hr s), 6.72 (IH. s), 7.21 (IH. d, J = 6), 7.41 (IH. s), 7.61 (IH, d. J = 6). 7.98 
30 (lH,brs). 

Example 2 

l-[3-methyl-4(4-pyridyI)phenyl]-23-dihydro-S-methoxy-6-(4.methyH- 
35 piperazinyI)]-lH-lndole 

A mature of example 1 (0.13g, 0.29 mmol), 4.pyridinylboronic acid (0.04g, 0.29 mmol), 
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tetrakis (triphenylphosphine) palladium (0) (15 mg) and aqueous sodium carbonate (2N; 
1.5 ml) and DME (5 ml) was heated at reflux under aigon for 48 lu The reaction mixture 
was then cooled to room temperature, added to v/ztsr and extracted with dichloromethane 
(3x). The combined oi:ganic layers were dried G^a2S04) and concentrated in vacuo to 
5 give an oil. Purification by FCC, eluting with 2% methanol/dichloromethane afforded the 
title compound (0.07g, 35%). 

1h NMR (250 NHz. CDCl3)5 : 

10 2.32 (3H. s), 2.38 (3H, s), 2.68 (5H, hr s), 3.07-3.18 (5H, br s), 3.85 (3H, s), 4.10 (IH, br 
s), 4.28 (IH, br s), 6.78 (IH, s), 7.30 (3H, m), 7.45-7.5 (2H, m), 8.02 (IH, br s). 8.7 (2H, 
d,J=6). 

Example 3 

15 

l-(4-bromo-3-methylbenzoyl)-5-methoxy*6-(4-methyl-l-piperazinyl)-lH-indole 

To a mixture of intemiediate 2 (0.25g, 1.0 mmol) and potassium t-butoxide (0.1 14g» 1 
mmol) in dry THF (15 ml) was added 4-bromo-3-methyl benzoyl chloride (0.238g, 1.0 
20 nmiol) in dry THF (10 nal). The resulting mixture was stiired at room temperature for 

72h, thwi poured onto water and extracted with dichloromethane (3x). The organic layers 
were combined, dried (Na2S04), filtered and concentrated in vacuo to give the crade 
product Purification by Fee eluting with 3% methanol/dichloromethane gave the title 
compound as a pale yellow oil (70 mg, 15%). 

25 

1h NMR (250 MHz, CDCl^) 5 : 

2.41 (3H, s), 2.49 (3H, s), 3.12 (4H, hr s), 3.44 (4H, br s), 3.92 (3H, s), 6.5 (IH, d. J=2). 
7.03 (IH. s). 7.12 (IH, d, J=2). 7.39 (IH. d, J=6). 7.53 (IH, m), 7.58 (IH. s), 7.68 (IH. d, 
30 J=6). 
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Eninple 4 

23-Dihydro-5-methoxy-6-(4-methyI-l-pipei^nyI)4-[2'-bromo-3*-metho^^ 
thiophene-4*-ylcarbonyI]indoIe 

5 

A solution of intermediate 4 (0.2g) in a mixture of THF (5ml) and aqueous sodium 
hydroxide (0«lg in Sml of H2O) was treated with a solution of 4-bromo-3- 
methoxythiq)hene-2-caiboxy]ic acid chloride (0.31g) in THF (Sml). The reaction mixture 
was stifled at room temperature for 10 hours, poured into water, and extracted with 
10 dichloromethane. The combined organic extracts were dried over sodium sulphate and 
concentrated in vacuo to give the tide compound as a brown oil (0.21g, 53%). 

1h NMR (250MH2. CDCI3) 6 : 

15 2.40 (3H s), 2.67 (4H, br s), 3.04-3.17 (6H. m), 3.82-4.02 (SH, m). 6.78 (IH, s), 7.41 (IH, 
s). 8.01 (lH,s) 

Examples 

20 23-Dihydro-5-methoxy-6•(4-methyl-l•piperazinyl)-l-[4^phenoxy^^^ 

A solution of intermediate 4, (0.2g) in TflF (2ml) and sodium hydroxide (O.lg in 2ml 
H2O) was treated with a solution of 4-phenoxybenzoyl chloride (0.28g) in THF (Sml). 
The reaction was stirred overnight, poured into water and extracted with dichloromethane. 
25 The combined extracts were dried over sodium sulphate and concentrated to give an oil 
which was purified by column chromatography using 01202 to 96% CH2a2/4% MeOH 
as eluent The tide compound was obtained as a pale yellow oiL 

iHNMR (2S0MHZ, GDQs) 5 : 

30 

2.41 (3a s), 2.69 (4H, br s), 2.97-3.14 (6H, m), 3.84 (3H, s), 4.11 (2H, br s), 6.77 (IH, s), 
6.95-7.08 (5H, m), 7.19 (IH, t, J=6). 7.39 (2H, t, J=6), 7.53 (2H, d, J=6). 
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Example 6 

23-Dihydro.5-inethoxy-l-[4-(2-methyI-4-(5-methyl-lA4-OMd»a2ol-3-yI)phCT^^ 
baizoyl]-6-(4-inethyM-piperazinyl)-lHMndoIe 

5 2-l^ihyl-4X5-methyl-l^,4-oxadia2ol-3-yl)[l,r-biphenyl]-4-caiboxylic acid (EP 0 533 
268 Al - Intennediate 42) (410 mg, 0.0014 mole) was treated witfi thionyl chloride (15 
ml) and heated imder reflux for 2h. The solution was concentrated in vacuo in leave the 
acid chloride as a yeUow oil. This was dissolved in diy THF (5 ml) and added at room 
temperature to a stirred solution of intermediate 3 (300 mg, 0.0012 mole) in THF (20 ml) 

10 and H2O (10 ml) containing sodium hydroxide (100 mg, 0.0024 mole). The mixture was 
stirred at room temperature for 20 h, Aen concentrated in vacuo to approx. 15 ml volume 
and extracted with dichlormethane (2 x 40 ml). The comlnned attracts were dried 
(Na2S04) and conc«itrated in vacuo to leave a yellow oil, which was crystallised from 
eihyl acetaie/60-80 petrol to afford the tide cornpound as a beige solid (500 mg, 80%), mp 

15 213-2140C 

1h NMR (270 MHz. 80" C, CDd^) 

5 : 7.97 (IH, s), 7.93 (IH, d), 7.60 (2H. d), 7.40 (2H, d), 7.31 (IH, d), 6.73 (IH, s), 4.13 
20 (2H, t). 3.82 (3H, s), 3.05 (2H, t), 2.97 (4H, br s), 2.63 (3H, s), 2.47-2.55 (4H, m), 
2.34 (3H, s), 2.29 (3H, s), 1 aromatic proton too broad to observe. 

Example 7 

5-Methoxy-l-[4-(2-methyl-4-(5-methyM^y4-oxadiazol-3-yl)phcnyl)benM>yI].6-(4- 
25 methyM-piperaanyl)-lH-indole 

A stined solution of intennediate 2 (300 mg. 0.0012 mole) in dry THF (30 ml) under 
argon was treated with potassium t-butoxide (140 mg, 0.0012 mole) and kept at room 
teixq>etature for 20 minutes. Hie resulting mixmre was treated witii a solution of 4-[2- 

30 methyl-4-(5-methyl-1.2,4-oxadiazol-3-yl)phenyl] benzoyl chloride (0.0014 mole) in dry 
THF (10 ml) and the mixture stirred at room temperature for 20h. The solution was 
concentrated in vacuo and the residue treated with 10% Na2C03 solution (20 ml) and 
extracted with dichloromethane (2 x 40 ml). The combined extract was dried (Na2S04), 
concentrated in vacuo and the residue chromatographed on silica gel eluting with 0-3% 

35 methanol/dichloromethane- The tide compound was obtained as a yellow solid on 
oystallisation from ethyl acetate/60-80 petrol (220 mg, 35%) mp 175-177" C 
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1h NMR (250 MHz, C3DCI3) 

S : 2.39 (6H, s), 2*68 (7H, br s), 3.20 (4H, hr s), 3.95 (3H, s), 6.55 (IH, d), 7.05 (IH, s), 
7.28 (IH, d), 7.38 (IH, d), 7.51 (2H, d). 7.82 (2H, d), 7.99 (IH, d), 8.04 (IH, s), 8.10 
5 (lH,s) 

Example 8 

2^DihydnHS-methoxy-l-[4-(2-methyM»(5-methyI-l»2,4H>xadiazoI-3-y^ 
benzoyl]-6-(l«piperazinyl)-lH«indole 

10 

2-Me%l-4H5-methyl-l,2,4-oxadia2ol-3-yl)[14'-biphenyl]'4-ca^ acid (EP 0533 
268 Al Intennediate 42) (205 mg, 0.70 mmole) was treated with thionyl chloride (5 ml) 
and heated under reflux for 2h. The solution was concentrated under vacuum to leave the 
add chloride as a yellow oil. This was dissolved in diy THF (5 ml) and added to a sdned 

15 solution of intermediate 5 (205 mg» 0.61 mmole) in THF (5 ml) and H2O (5 ml) 

containing NaOH (56 mg, 1.4 mmole). The mixture was stirred at room temperature for 
0.5 h, then diluted with H2O (20 ml) and extracted with ethyl acetate (2 x 25 ml). The 
combined extract was dried (Na2S04) and concentrated under vacuum. The residual 
material crystallised from ethyl acetate/ether to afford a white solid (280 mg). This was 

20 dissolved in methanol (10 ml), treated with ether/HQ (2 ml of 3.3M solution) and left at 
room temperature for 20 h. The solid which had ciystallised out was filtered off and dried 
to afford the hydrochloride salt of the tide compound as a beige solid (190 mg) mp 153- 
155^ C 

25 HQ salt-. ^H NMR (250 MHz) d^DMSO 

S : 9.45 (2H, br s), 7.87-8.00 (3H, m), 7.68 (2H, br d). 7.52 (2H. d), 7.45 (IH, d), 
7.00 (IH, s), 4.06 (2H, hr t), 3.80 (3H, s), 3.10-3.35 (8H, hr s), 3.05 (2H, t), 2.69 (3a s), 
2.37 (3H, s). 
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10 



20 



CLAIMS: 



A compound of fonnula (I) or a salt thereof: 

4 



O 



(R)n 
0) 



in which 

R is a group of fonnula (i): 



in which pl is a phenyl or a 5 to 7-membered heterocyclic ring containing 1 to 3 
heteroatoms selected from oxygen, nitrogen or sulphur; and 
r1 and r2 are independently hydrogen, halogen, Ci^galkyl, Ci^ffilkoKy^ 
hydroxyCi.6alkyU acyl, nitro, trifluoromethyl, cyano, SR5, S0r5, S02R^, S02NR5r6 
15 C02R^, CONR5r6 C0NR5(CH2)xCO2R^, NR5r6 Nr5c02R^, CR5=:N0R6 where 
R^ and R^ are independently hydrogen or Ci.5alkyl and x is 1 to 3; 
or R is a group of formula Qi): 



2 

R 



in which is phenyl or biphenyl; 

p3 is phenyl or a S to 7-niembered heterocyclic ring containing 1 to 3 he^oatoms selected 
fiom oxygen, nitrogen or sulphur, 

A is a bond or a group (CH2)p-R8-(CH2)q where R* is oxygen, S(0)ni where m is 0 to 2, 
25 carbonyl, CO2 or CHand p and q arc indepcndendy 0 to 3; and 
r1 and R^ are as defined above in formula (i); 
r3 is hydrogen, halogen, hydroxy, Ci_6allgrl or Ci^galkoxy; 
n is 1 or 2; 

r4 is hydrogen or Ci^galkyl; and 
30 B is -CHR^CHRIO. or .CR9=CR10- where R^ and R^® are indepcndendy hydrogen or 

Ci.6alkyl. 
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2. A compound according to claim 1 in which R is a group of formula (ii). 

3. A compound according to claim 2 in which is biphenyl and Ptisan 
oxadia2X>lyl group. 

4. A compound according to claim 2 or 3 in which r1 and r2 are 
5 Ci.6alkyL 

5. A compound according to any one of claims 1 to4in whichR^is 
Ci.6alkoxy. 

6. A compound according to any one of claims 1 to 5 in which R^ is hydrogen 
orCi_4alkyL 

10 7. A compound according to claim 1 which is: 

l-[3-mcthyl-4-(4-pyridyl)phenyl]-23-dihydio-5-methoxy-6-(4-methy 
IH-indole, 

l-(4-bromo-3-methylbenzoyl)-23-dihydro-5-methoxy-6-(4-methyl4-piperam 
indole, 

15 l-(4-hromo-3-methylbenzoyl>5-methoxy-6-(4-methyl4-piperazinyl)4H-indole, 
23-dihydn>5-methoxy-^(4-methyl-l-piperazinyl)-l-[2-bromo-3-mefliox 
ylcarbonyl]indole, 

23-dihydio-5-methoxy-6-(4-methyl-l-pipera2dnyl).l-[4-phenoxybenM^^ 
23-dihydn>-5-methoxy-144-(2-methyl-4-(5-methyl-l,2,4H)xadiazol-3^^^ 
20 benzoyl]-6-(4-methyl-l-piperazinyl)-lH-indole, 

5-methoxy-l-[4-(2-methyl-4-(5-methyl4A4-oxadiazol-3-yl)phenyl)ben^ 
methyH-piperazinyl>lH-indole, or 

23-dihydro-5-methoxy-l-[4-(2-mediyl4-(5-mediyl-i;2,4K)xadiazol-3-yl)^^ 
bcnzoyl]-6-(l-piperazinyl)-lH-indole, 
25 or pharmaceutically acceptable salts thereof. 

8. A process for the preparation of a compound of formula (I) which 
comprises: 

(a) coupling a compound of formula CD): 
30 R-COL 

(ID 

in which R is as defined in formula (I) and L is a leaving group with a compound of 
35 formula (HI): 
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10 



15 



cxx: 



~(R)n 

(in) 

5 in which R^, R^, B and n are as defined in fonnola (I); 

(b) for conipounds where R is a group of fonnula Gi), A is a bond and is 
a phenyl group, reaction of a compound of formula (IV): 




(IV) 

in which r2, r3, r4 and n are as defined in formula (I), p2 is phenyl and X is a leaving 
group with a nucleophile R^-P^ where R^ and P^ are as defined in formula (I); 

(c) reaction of a conq)ound of formula (V): 



20 (V) 

in which R, R^, B and n are as defined in f(»inula (I) widi a ccnnpound of formula (VI): 

R4N(CH2C3l2Hal)2 (VI) 

25 

in which R^ is as defined in fonnula (I) and Hal is halogen, or 
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(d) for compounds where R is a group of formula (ii) and A is a bond, 
reaction of a compound of fonnula (VII): 



(vn) 



in which p2, r2, r3, r4 b and n are as defined in formula (I) and Y is halogen or a group 
-OSO2CF3 witii a compound of framula (VIII): 



10 



(vni) 

15 in whidiRlandp3 are as defined in fonnula (I), or 

(e) for compounds where R is a group of formula (ii) and A is a bond, 
reaction of a ccnnpound of formula (IX): 



20 




(IX) 

in which p2, r2, r3^ r4 b and n are as defined in fonnula (I) with a compound of 
formula (X): 



25 




(X) 



-20- 



BNSDOCID: <W0 9606637A1J_> 



wo 95/06637 



PCT/EP94/02663 



in which R^and are as defined in formula (I) and Y is as defined in formula (VII), 
and optionally after any of the above processes: 

• converting a compound of formula (I) into anoth^ compoiind of formula (I) 

• forming a phaimaceudcally acceptable salt 

5 9. A compound according to any one of claims 1 to 7 for use in therapy. 

10. A phannaceutical composition which comprises a compound according to 
any one of claims 1 to 7 in association with a phaimaceutically acceptable carrier or 
excipienL 
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